Use of the Comet assay to assess DNA damage in hemocytes and digestive gland cells of mussels and clams exposed to water contaminated with petroleum hydrocarbons.
Oil spills can result in the deposition of large quantities of petroleum hydrocarbons into intertidal and shallow waters seriously impacting bivalve populations. Petroleum hydrocarbons are enriched in polycyclic aromatic hydrocarbons (PAH) and PAH analogs many of which may have potential to damage DNA. The Comet assay is useful for assessing DNA damage and has been used to a limited degree with aquatic organisms, but mostly with studies in vitro. We have carried out studies with the Comet assay to assess the DNA damaging potential of complex mixtures of petroleum hydrocarbons for bivalves. Experiments were carried out with mussels (Mytilus edulis) and clams (Mya arenaria) with dispersions and water soluble fractions of an Arabian crude oil which was also chemically characterized in detail by GC-MS. Pilot studies were first conducted to evaluate test performance and reproducibility. An interindividual coefficient of variation ranging from 17 to 30% was established for the assay with hemocytes and digestive gland cells of both species. Exposure to hydrocarbon fractions had no significant impact on clams. However, an increase in DNA damage was observed at P < 0.1 with digestive gland cells of mussels exposed to aqueous fractions of a light crude oil. These studies have demonstrated a potential for DNA damage in bivalves exposed to oil spills in inshore waters as well as potential for interspecies sensitivity.